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DEPARTMENT OF THE ARMY 02551.TD
CORPS OF ENGINEERS, TULSA DISTRICT SEP 1993
JSH
TULSA DISTRICT GUIDE SPECIFICATION
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SECTI ON 02551
Bl TUM NOUS SURFACE COURSE FOR ROADS AND PARKI NG AREAS
GENERAL
.1 SUMVARY (NOT APPLI CABLE)
.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 117 (1990) Materials Finer than 75-um (No. 200)
Sieve in Mneral Aggregates by Washi ng

ASTM C 127 (1988) Specific Gravity and Absorption of
Coar se Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1981; R 1987) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion and
I mpact in the Los Angel es Machi ne

ASTM C 136 (1984a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 183 (1988) Sanpling and the Amount of Testing of
Hydraul i ¢ Cenent

ASTM D 5 (1986) Penetration of Bitum nous Materials

ASTM D 75 (1987) Sanpling Aggregates

ASTM D 140 (1988) Sanpling Bitum nous Mat erials

ASTM D 242 (1985) Mneral Filler for Bitum nous Paving
M xtures

ASTM D 422 (1963; R 1990) Particle-Size Analysis of

Soil s



ASTM D 946 (1982) Penetration - G aded Asphalt Cenent
for Use in Pavenent Construction

ASTM D 1250 (1980; R 1990) Petrol eum Measurenent Tabl es

ASTM D 1856 (1979; R 1984) Recovery of Asphalt from
Sol uti on by Abson Met hod

ASTM D 2041 (1991) Theoretical Maxinum Specific Gavity
of Bitum nous Paving M xtures

ASTM D 2172 (1992) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

ASTM D 2216 (1990) Laboratory Determ nation of Water
(Moi sture) Content of Soil, Rock, and Soil -
Aggregate M xtures

ASTM D 3381 (1983) Viscosity - Graded Asphalt Cenent for
Use in Pavenment Construction

ASTM D 3515 (1989) Hot-M xed, Hot-Laid Bitum nous Pavi ng
M xt ur es

M LI TARY STANDARDS (M L- STD)

M L- STD- 620 (Rev. A, Notice 1) Test Methods for
Bi t um nous Paving Materials

U S. ARWY CORPS OF ENG NEERS, WATERWAYS EXPERI MENT STATI ON ( CEVES)

CCE CRD-C 119 (1953; Rev. Jun. 1963) Handbook for Concrete
Cement, Flat and El ongated Particles in
Coarse Aggregate [ For Ckl ahoma]

OKLAHOVA DEPARTMENT OF TRANSPCRTATI ON ( ODOT)

ODOT St andard Specifications for H ghway Construction, Edition of 1988
with 1991 Suppl enent

[ For Texas] TEXAS STATE DEPARTMENT OF H GHWAYS AND PUBLI C
TRANSPORTATI ON ( TSDHPT)

TSDHPT St andard Specifications for Construction of H ghways, Streets and
Bri dges, 1982]

1.3 UNIT PRI CES

1.3.1 Measurenent
AEEIXAXAXAAAXAXAAXAXAAAXAXAAXAXAAAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAXAXAAXAXAAA XA XA AAXAXAAhXxAAhhixihikkixkx
NOTE: Paragraphs "Measurement” and "‘Payment'™ will be deleted if the work
is included in one lump-sum contract price. Lump-sum contracts should not

be used when job exceeds 1000 tons.
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1.3.1.1 Bitum nous M xture

The amount paid for will be the number of 2,000-pound tons of bitum nous
m xture used in the accepted work. Bitum nous mxture shall be wei ghed



after mxing. No deduction will be made for weight of bitum nous materials
i ncor porated herein.

1.3.1.2 Correction Factor for Aggregates Used

Quantities of paving mxtures called for are based on aggregates having a
specific gravity of 2.70 as determ ned in accordance with the Apparent
Specific Gravity paragraphs in ASTM C 127 and ASTM C 128. Correction in
tonnage of Internedi ate- and wearing-course m xtures shall be made to
conpensate for the difference in the tonnage of m xtures used in the
project, when specific gravities of aggregates used in mxtures are nore
than 2.75 and | ess than 2.65. Tonage paid for will be the nunber of tons
used, proportionately corrected for specific gravities, using 2.70 as the
base correctional factor

1.3.1.3 Bitum nous Material

Amount paid for will be the nunber of 2000-pound tons of bitum nous
materials used in the accepted work.

1.3.2 Paynent

Quantities of surface course materials determ ned as specified above, wll
be paid for at respective contract unit prices or at reduced prices adjusted
i n accordance with paragraph "ACCEPTABILITY OF WORK. " Payment shall include
costs for preparing or reconditioning the base course or existing pavenent.

1.4 SUBM TTALS
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NOTE: Submittals must be limited to those necessary for adequate quality
control. The importance of an item in the project should be one of the
primary factors in determining if a submittal for the item should be
required.
AEAEIXAEAXAAEAXAAEAXAXAAAXAXAAXAXAAAXAXAAXAXAAXAXAXAAXAXAAXAXAXAAXAXAAXAXAAAXAXAAAXAAAXAXAAXAAAAXAXAXxAAhAhixihikkixk
The following shall be submitted in accordance with SECTION: 01300 -
SUBMITTAL DESCRIPTIONS:

Test Reports
Copies of test reports as required in paragraph: SAMPLI NG AND TESTI NG
Recor ds

Waybills and delivery tickets shall be submitted to the Contracting Oficer
during progress of the work.

1.5 PLANT, EQUI PMENT, MACHI NES, AND TOCLS
1.5.1 Ceneral

The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equipnent, paving nmachines, rollers,
m scel | aneous equi prent, and tools shall be provided in sufficient nunbers

and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.
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5.2 Straight edge

The Contractor shall furnish and maintain at the site, in good condition
one 12-foot straightedge for each bitum nous paver. Straightedge shall be
made avail able for Governnent use. Straightedges shall be constructed of
al um num or other |ightweight netal and shall have bl ades of box or box-
girder cross section with flat bottomreinforced to insure rigidity and
accuracy. Straightedges shall have handles to facilitate nmovenent on
pavemnent .

.6 VEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenperature of the surface of the existing pavenment or base course is bel ow
40 degrees F.

.7 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on
t he pavenment until the pavenent has cooled to 140 degrees F

.8 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specified bel ow and
i n paragraph "ACCEPTABILITY OF WORK, " shall conformto gradeline and
el evati ons shown and to surface-snoot hness requirenments specified.

.8.1 Plan G ade

The grade of the conpleted surface shall not deviate nore than 0.05-f oot
fromthe plan grade.

.8.2 Surface Snpot hness

VWhen a 12-foot straightedge is laid on the surface parallel with the
centerline of the paved area or transverse fromcrown to pavenent edge, the
surface shall vary not nore than 1/4-inch fromthe strai ghtedge.

.9 GRADE CONTROL

Li nes and grades shall be established and mai ntai ned by nmeans of |ine and
grade stakes placed at site of work in accordance with the SPECI AL CLAUSES.
El evati ons of bench marks used by the Contractor for controlling pavenent
operations at the site of work will be determ ned, established, and

mai nt ai ned by the Governnment. Finished pavenent el evations shall be

est abl i shed and controlled at the site of work by the Contractor in
accordance with bench mark el evations furni shed by the Contracting Oficer

.10 SAVPLI NG AND TESTI NG

Except as otherw se specified herein in paragraph: ACCEPTABILITY OF WORK,
sanmpling and testing shall be the responsibility of the Contractor. Sanpling
and testing shall be perforned by an approved commrercial testing |aboratory
or by the Contractor subject to approval. Unless otherw se specified,
sanmpling shall be in accordance with ASTM D 75 for aggregates, ASTM C 183
for mneral filler, and ASTM D 140 for bitum nous material. Copies of test
results shall be furnished to the Contracting O ficer. Approval of a source
does not relieve the Contractor of responsibility for delivery at the job
site of materials nmeeting the requirenents herein.



1.10.1 Tests Required
1.10.1.1 Plant Mx

a. Hot bin gradations (col d-feed gradation when drumm x plant is used),
shall be tested in accordance with ASTM C 136 and ASTM C 117. A m ni num of
one test will be conducted per every 200 tons of wearing course nmx placed
or fraction thereof, and a m ni mum of one test conducted per every 350 tons
of intermedi ate course m x placed or fraction thereof.

b. Marshall Specinens shall be taken in accordance with M L-STD 620A,

Met hod 104. At |east one set of specinmens shall be taken per each 200 tons
of wearing course mx placed, and one set of specinens shall be taken per
each 350 tons of internediate course mx placed. However, not |less than two
sets of specinmens (three speci nens per set) shall be taken in any one day
regardl ess of the quantity of m x placed.

c. Asphalt extractions shall be performed in accordance with ASTM D 2172,
Method A or B. At |east one asphalt extraction shall be conducted per day.

d. Field Density Tests shall be conducted in accordance with M L-STD 620A,
Met hod 100. A m nimum of one test will be conducted per every 200 tons of
wearing course mx placed or fraction thereof, and a m ni mum of one test
conduct ed per every 350 tons of internmediate course mx placed or fraction

t her eof .

e. Thickness Measurenents shall be taken at a m ni mum of one measurenent
for each 1000 square yards of mix placed.

1.11 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.11.1 Mneral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xi ng
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or intermngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the m xing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.11.2 Bitum nous Materials

Bi tum nous materials shall be maintained at appropriate tenperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer |ines, and wei gh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 300 degrees F

1.12 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tinmes to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
materi al s; and checking tenperatures maintained in preparation of the

m xtures.
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13 WAYBI LLS AND DELI VERY TI CKETS

Before the final statenent is allowed, the Contractor shall file with the
Contracting O ficer certified waybills and certified delivery tickets for
al | aggregates and bitum nous materials actually used in construction.

PRODUCTS

.1 HOI-M X SURFACE COURSE

[for Gkl ahomg]

[ Bi tum nous hot-m x surface course shall conformto the requirements of the
Oror standard Specifications for Plant M x Asphalt Concrete Pavenent Section
411 and 411A except as specified hereinafter.

For Texas]

[ Bi tum nous hot-m x surface course shall conformto the requirements of the
TSDHPT St andard Specifications for "Hot-M x Asphaltic Concrete Pavenent, "
Item 340, except as specified hereinafter.]

.2 ASPHALT

[ For Gkl ahoma]

Asphalt material for the surface course shall be asphalt cenment, Type AC- 20,
conform ng to Ckl ahoma State H ghway Comm ssion Standard Specification for
"Asphalt Materials", Section 708R 03. Asphalt material shall cone froma
source approved for use by the Okl ahoma Departnment of Transportation. The
seal nunber fromthe tank and the nunber of the ODOT Laboratory test report
shall be furnished to the Contracting Oficer.

[ For Texas]

[Asphalt material for the surface course shall be asphalt cenment AC 20
conform ng to TSDHPT Standard Specification for "Asphalts, Gls, and

Emul sions,” Item 300. Asphalt material shall come froma source approved
for use by the TSDHPT. The seal nunber fromthe tank and the nunber of the
TSDHPT Laboratory test report shall be furnished to the Contracting
Oficer.]

.3 PAVING

[ For Gkl ahomg]
Pavi ng m xture shall be Type "C'.

[ For Texas]
[Paving m xture shall be Type "D'.]

.4 CHANGES

[ For Gkl ahoma]
ODOT St andard Specifications shall be nodified as foll ows:

(a) Density and stability requirenents shall not apply.
(b) Construction methods paragraph shall not apply.
(c) The neasurenent and paynent paragraphs shall not apply

[ For Texas]
[ TSDHPT Standard Specification shall be nodified as foll ows:



(a) Material retained on the No. 10 screen shall not exceed 65 percent.
(b) Density and stability requirenents shall not apply.

(c) Construction nethods paragraph shall not apply.

(d) The measurenment and paynent paragraphs shall not apply.]

2.5 PROPORTI ONI NG OF M XTURE
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NOTE: Delete the words in brackets in paragraph 2.2.1 if paragraph
ACCEPTABILITY OF WORK is deleted.
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2.5.1 Job Mx Fornul a

[ For Gkl ahoma]

No bitum nous m xture shall be manufactured until the grading and asphalt
content of the proposed mix has been furnished by the plant for the
Contracting O ficer's approval. The formula will indicate the percentage of
each sieve fraction of aggregate, percentage of asphalt, and tenperature of
the conpl eted mi xture when di scharged fromthe mxer. The job-mx formula
will be allowed the tol erances specified in the ODOI Standard Specification
Section 411 and 411A. The bitumen content and aggregate gradati on may be
adjusted within the imts of the gradation tables specified therein to

i nprove the paving mxtures, as directed, w thout adjustnments in the
contract price. The percentages of each sieve fraction in the job-m x
formula will be restricted to values such that the applicable of the
specified tolerances will not cause the limts of the gradation tables to be
exceeded.

[ For Texas]

[ The JMF for the bitum nous m xture shall be furnished to the Contracting
Oficer for approval. No paynment will be nmade for m xtures produced prior
to the approval of the JM~. The formula will indicate the percentage of
each stockpile and mineral filler, the percentage of each size aggregate,

t he percentage of bitunmen, and the tenperature of the conpleted m xture when
di scharged fromthe mixer. The tolerances specified in the TSDHPT Standard
Specification, Item 340 will be allowed for asphalt content, tenperature,
and aggregate grading for tests conducted on the nmix as discharged fromthe
m xi ng plant; [however, the final evaluation of aggregate gradation and
asphalt content will be based on paragraph ACCEPTABI LI TY OF WORK. ]

Bi tum nous mi x that deviates nore than 25 degrees F. fromthe JM- shall be
rejected. The JMF may be adjusted during construction to inprove paving

m xtures, as directed, w thout adjustnments in the contract prices.]

2.5.2 Test Properties of Bitum nous M xtures

Fi ni shed m xture shall neet requirenments descri bed bel ow when tested in
accordance with M L-STD 620, Method 100. Al sanples will be conpacted with
50 bl ows of specified hammer on each side of sanple. Wen bitum nous
mxture fails to meet the requirenents specified bel ow, the paving operation
shal | be stopped until the cause of nonconpliance is determ ned and
corrected.



2.5.2.1 Stability, Flow, and Voids

Requi renents for stability, flow, and voids are shown in TABLES | and Il for
nonabsorptive and absorptive aggregates, respectively.

TABLE |. NONABSORPTI VE- AGGREGATE M XTURE

Stability mninum pounds 500

Fl ow maxi mum 1/100-inch units 20

Voids total mx, percent (1) 3-5

Voids filled with bitumen, percent 75- 85

(1) The Contracting Oficer may permt deviations fromlimts specified
when gyratory method of design is used to devel op the JMF

TABLE 11. ABSORPTI VE- AGGREGATE M XTURE

Stability mninum pounds 500
Fl ow maxi mum 1/100-inch units 20
Voids total mx, percent (1) 2-4
Voids filled with bitumen, percent 80-90

(1) The Contracting Oficer may permt deviations fromlimts specified
when gyratory method of design is used to devel op the JMF

a. Wen the water-absorption value of the entire blend of aggregate does
not exceed 2.5 percent as determ ned in accordance with ASTM C 127 and ASTM
C 128, the aggregate is designated as nonabsorptive. The theoretica
specific gravity conputed fromthe apparent specific gravity or ASTM D 2041
will be used in conputing voids total mx and voids filled with bitunen, and
the m xture shall neet requirenents in TABLE I

b. When the water-absorption value of the entire blend of aggregate exceeds
2.5 percent as determ ned in accordance with ASTM C 127 and ASTM C 128, the
aggregate is designated as absorptive. The theoretical specific gravity
conputed fromthe bul k-i npregnated specific gravity method contained in M L-
STD- 620, Met hod 105, or ASTM D 2041 shall be used in conputing percentages
of voids total mx and voids filled with bitumen. The mxture shall neet
requi renents in TABLE I1.

2.5.3 Stability
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NOTE: The antistripping agent when added to the mix must be able to
produce an index of retained stability of at least 75 percent.
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The index of retained stability shall be greater than 75 percent as

determ ned by ML-STD 620, Method 104. \When the index of retained stability
is less than 75, the aggregate stripping tendencies may be corrected by the
use of hydrated line or by treating the bitunen with an approved
antistripping agent. The hydrated |linme shall be considered as mnera

filler and included in the gradation requirenments. The anmount of hydrated
linme or antistripping agent added to bitunen shall be sufficient, as
approved, to produce an index of retained stability of not |ess than 75
percent. No additional paynent will be nmade to the Contractor for addition
of antistripping agent required.



3  EXECUTI ON

3.1 BASE COURSE CONDI TI ONI NG
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NOTE: The type of base course on which the bituminous intermediate and/or
wearing courses are to be constructed will be inserted in the blanks. If
project does not involve construction of bituminous courses on base
course, delete this paragraph.
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The surface of the base course will be inspected for adequate conpaction and
surface tol erances specified in SECTION | ]. Unsatisfactory
areas shall be corrected.

3.2 EXI STI NG PAVEMENT CONDI TI ONI NG
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NOTE: Appropriate statements covering the required conditioning of the
existing pavement will be inserted.
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3.3 PREPARATI ON OF BI TUM NOUS M XTURES

Rates of feed of aggregates shall be regulated so that the noisture content
and tenperature of aggregates will be within specified tolerances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mxer in
proportionate quantities required to nmeet the JM~. Mxing time shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tinme of mxing shall not exceed 300
degrees F. Tenperature of aggregate and mineral filler in the mxer shal
not exceed 325 degrees F when bitumen is added. Overheated and carbonized
m xtures or mxtures that foam shall not be used.

3.4 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mxture to | ess than
0.75 percent. The water content test will be conducted in accordance wth
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
water content is determ ned on hot bin sanples, the water content will be a
wei ght ed average based on conposition of bl end.

3.5 STORACGE OF BI TUM NQUS PAVI NG M XTURE

Storage shall conformto the applicable requirenments of ASTM D 3515;
however, in no case shall the m xture be stored for nbre than 4 hours.

3.6 TRANSPORTATI ON OF BI TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easing agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |loading. Each |oad shall be covered with
canvas or other approved material of anple size to protect m xture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have become wet will be rejected. Hauling over
freshly placed material will not be permitted.
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.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of the internmedi ate or wearing course, the underlying
course shall be cleaned of all foreign or objectionable matter with power
broons and hand broons.

8 PRI ME COATI NG
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NOTE: |If project does not involve construction of bituminous courses on
base course, delete this paragraph.
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Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material in accordance with SECTION. 02559 - Bl TUM NOUS PRI ME
COAT.

.9 TACK COATI NG

Cont act surfaces of curbs, nmanhol es, and other structures as shown shall be
sprayed with bitum nous tack coat material in accordance with SECTI ON: 02558
- Bl TUM NOUS TACK CQOAT.

.10 PLACI NG

Bi t um nous courses shall be constructed only when the base course or
exi sting pavenment has no free water on the surface. Bitum nous ni xtures
shall not be placed without anple tinme to conplete spreading and rolling

during daylight hours, unless approved satisfactory artificial lighting is
provi ded.
.10.1 Ofsetting Joints

The wearing course shall be placed so that longitudinal joints of the
wearing course will be offset fromjoints in the internedi ate course by at

| east 1-foot. Transverse joints in the wearing course shall be offset by at
least 2 feet fromtransverse joints in the intermedi ate course

.10.2 Placenent Wth Mechanical Spreader

Tenperatures of m xtures, when dunped into the mechanical spreader, will be
as determned by the Governnent. M xtures having tenperatures |ess than 225
degrees F when dunped into the mechani cal spreader shall not be used. The
mechani cal spreader shall be adjusted and the speed regulated so that the
surface of the course being laid will be snooth and continuous wi thout tears
and pulls, and of such depth that, when conpacted, the surface will conform
to the cross section indicated. Placing with respect to center |ine areas
wi th crowned sections or high side of areas with one-way sl ope shall be as
directed. Placing of the m xture shall be as nearly continuous as possible,
and speed of placing shall be adjusted, as directed, to pernit proper
rolling. Wen segregation occurs in the m xture during placing, the
spreadi ng operation shall be suspended until the cause is determ ned and
corrected.

.10.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechanical spreader shal
overlap the previously placed strip 2 to 3 inches and be sufficiently high
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so that conpaction produces a snooth dense joint. Mxture placed on the
edge of a previously placed strip by the nmechani cal spreader shall be pushed
back to the edge of the strip by use of a lute. Excess mixture shall be
renoved and wast ed.

.10.4 Hand Spreading

In areas where the use of machine spreading is inpractical, the mxture
shal |l be spread by hand. Spreading shall be in a nmanner to prevent
segregation. The mxture shall be spread uniformly with hot rakes in a
| oose | ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

11 COWPACTI ON OF M XTURE
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NOTE: Delete the two sentences in brackets if paragraph "ACCEPTABILITY OF
WORK™ is deleted.
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Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue di splacenment. Delays in rolling freshly spread mxture will
not be permtted. After initial rolling, prelimnary tests of crown, grade,
and snoot hness shall be made by the Contractor. Deficiencies shall be
corrected so that the finished course will conformto requirenents for grade
and snoot hness specified herein. [Crown, grade, and snoothness will be
checked in each |l ot of conpleted pavenent by the Contracting O ficer for
conpliance and will be evaluated as specified in paragraph "ACCEPTABILITY OF
WORK. "] After the Contractor is assured of neeting crown, grade, and

snoot hness requirenents, rolling shall be continued until a mat density of
97.0 to 100.0 percent and a joint density of 95.0 to 100.0 percent of
density of |aboratory-conpacted specinmens of the sane m xture i s obtained.

[ The density will be determ ned and eval uated as specified in paragraph
"ACCEPTABI LI TY OF WORK. "] Pl aces inaccessible to rollers shall be

t hor oughly conpacted with hot hand tanpers.

.12 TESTING OF M XTURE

At the start of the plant operation, a quantity of m xture shall be prepared
that is sufficient to construct a test section at |east 50 feet |ong, two
spreader wi dths wi de and of thickness to be used in the project. Mxture
shal |l be placed, spread, and rolled with equi prent to be used in the project
and in accordance with the requirenments specified above. This test section

shall be tested and eval uated according to specified requirenments. |If test
results are satisfactory, the test section shall remain in place as part of
the conpl eted pavenent. |If tests indicate that the pavenent does not

conformto specification requirenments, necessary adjustnments to pl ant
operations and rolling procedures shall be nmade i nmedi ately, and test
section will be evaluated as specified in paragraph "ACCEPTABILITY OF WORK. "
Addi ti onal test sections, as directed, shall be constructed and sanpled for
conformance to specification requirenments. 1In no case shall the Contractor
start full production of surface course m xture w thout approval. The test
section lot is in addition to lot(s) required by paragraph "ACCEPTABILITY OF
WORK. "

.13 CORRECTI NG DEFI Cl ENT AREAS

M xtures that becone contami nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic and
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so that the edges are vertical. Edges shall be sprayed w th bitum nous
materials conformng to SECTION: 02558 - BI TUM NOUS TACK COAT. Fresh
paving m xture shall be placed in the excavated areas in sufficient quantity
so that the finished surface will conformto grade and snoot hness

requi renents. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

.14 JANTS

.14.1 Ceneral

Joints between old and new pavenents, between successive work days, or
joints that have beconme cold (less than 175 degrees F) shall be made to

i nsure continuous bond between the old and new sections of the course. Al
joints shall have the same texture and snoot hness as other sections of the
course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shal |l be cut back as directed. Wen directed by the Contracting O ficer

t he surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material conformng to SECTION: 02558 -
Bl TUM NOUS TACK COAT. Material shall be applied far enough in advance of
pl acenent of a fresh m xture to insure adequate curing. Care shall be taken
to prevent damage or contam nation of the sprayed surface.

.14.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may beconme cold. In
all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. |In continuing placenent of a strip, the nechanica
spreader shall be positioned on the transverse joint so that sufficient hot
mxture will be spread to obtain a joint after rolling that conforns to the
requi red density and snoot hness specified herein.

.14.3 Longitudinal Joints

Edges of a previously placed strip shall be prepared such that the pavenent
in and i medi ately adjacent to the joint between this strip and the
succeeding strip nmeets the requirenents for grade, snoothness, and density.

15 ACCEPTABI LITY OF WORK

15.1 Ceneral
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NOTE: The lot size can be specified on the basis of
time (i.e., 4 hours, 1 day, etc.) or amount of
production (i.e., 500 tons, 1,000 tons, etc.). IFf the
lot size is based on the amount or production, it
should be selected to be approximately equal to the
amount of asphalt mix produced in one day®s operation.
The lot size should not exceed 2000 tons of asphalt
mix. For accuracy in determination of penalties to be
deducted from Contractor payments, asphalt mixture
should be bid by the ton in the Bidding Schedule.



Delete this paragraph if the total project is less
than 1000 tons.
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A lot shall be that quantity of construction that will be evaluated for
conpliance with specification requirenments. A lot shall be equal to 500
tons. The Governnment will conduct all initial acceptance tests. Additiona
tests required to determ ne acceptability of nonconform ng material will be
preformed by the Governnent at the expense of the Contractor

.15.1.1 Lot Evaluation

In order to eval uate aggregate gradation, asphalt content, and density, each
ot shall be divided into four equal sublots. For density determination

one random sanpl e shall be taken fromthe mat of each sublot fromthe joint
of each sublot. A coring machine shall be used for taking mat and j oi nt
sanmpl es fromthe conpl eted pavenent. Core sanples shall be taken with the
coring machine centered over the joint. After air drying to a constant

wei ght, random sanpl es obtained fromthe mat shall be used for density
determ nati on in accordance with M L-STD 620, Method 101. Sanples for
determ ni ng asphalt content and aggregate gradation shall be taken from

| oaded trucks within each sublot. Asphalt content shall be determned in
accordance with ASTM D 2172, Method A or B. Aggregate gradation shall be
determned for the mx by testing the recovered aggregate in accordance wth
ASTM C 136 and ASTM C 117.

.15.1.2 Lot Failure

VWen a lot of material fails to neet the specification requirenments, that

| ot shall be renobved and repl aced or accepted at a reduced price. The

| owest percent paynent for any pavenent characteristic (i.e., gradation
asphalt content, density, grade, and snoot hness) defined bel ow shall be the
percent payment for that lot. The percent paynment is based on the pavenent
characteristics and the contract [unit] price.

.15.2 Optional Sanpling and Testing

The Contracting O ficer reserves the right to sanple and test any area which
appears to deviate fromthe specification requirenents. Testing in these
areas will be in addition to the ot testing, and the requirenents for these
areas will be the same as those for a |ot.

.16 AGGREGATE GRADATI ON

The nmean absol ute deviation of the four sublot aggregate gradations fromthe
JMF for each sieve size will be evaluated and conpared with TABLE I1l. The
percent payment based on aggregate gradation shall be the | owest val ue
determ ned for any sieve size in TABLE Il1. Al tests for aggregate
gradation will be conpleted and reported within 24 hours after conpletion of
construction of each lot. The conputation of nean absol ute deviation for
one sieve size is illustrated bel ow

Exampl e: Assune the following JM- and sublot test results for aggregate
gradati on

Percent by Wi ght Passing Sieves

Si eve Test Test Test Test



19 nm 100 100 100 100 100
12.5 mm 88 87 88 90 88
9.5 mm 75 72 77 78 74
4.75 mm 64 60 65 67 62
2.36 mm 53 50 56 57 52
1.18 mm 42 39 44 45 41
0. 600 nm 32 30 34 35 32
0. 300 nm 20 17 20 22 21
0. 150 nm 10 8 10 10 11
0. 075 mm 6 4 7 8 6
Percent by Wi ght Passing Sieves

Si eve Test Test Test Test
Si ze JMF No. 1 No. 2 No. 3 No. 4
3/4 inch 100 100 100 100 100
1/2 inch 88 87 88 90 88
3/8 inch 75 72 77 78 74
No. 4 64 60 65 67 62
No. 8 53 50 56 57 52
No. 16 42 39 44 45 41
No. 30 32 30 34 35 32
No. 50 20 17 20 22 21
No. 100 10 8 10 10 11
No. 200 6 4 7 8 6

Mean Absol ute Deviation (for 75 mcrometer No. 200 seive) = ((Absolute val ue
of 4-6) + (Absolute value of 7-6) + (Absolute value of 8-6) + (Absolute
value of 6-6))/4 = (2 +1+ 2+ 0)/4 =125

The nmean absol ute deviation for other sieve sizes can be determined in a
simlar way for this exanple to be:

Si eve 19 12.5 9.5 4.75 2.36 1.18 0. 600 0. 300 0. 075
Si ze mm mm mm mm mm mm mm mm nmm
Mean 0 0.75 2.25 2.50 2.75 2.25 1.75 1.50 0.75
Absol ut e

Devi ati on
Si eve 3/4 1/ 2 3/8
Si ze inch inch inch No. 4 No. 8 No. 16 No. 30 No. 50 No. 100
Mean 0 0.75 2.25 2.50 2.75 2.25 1.75 1.50 0.75
Absol ut e

Devi ati on

The | east percent paynment based on any sieve size listed in TABLE V woul d be
98 percent for the 75 mcroneter No. 200 sieve. Therefore for this exanple

t he percent paynment based on aggregate gradation is 98 percent.
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NOTE: |If State specifications are referenced in
paragraph 2., the gradation deviation table (Table
111) may require adjustments to be compatible withthe
State aggregate gradation specified.
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TABLE 111. PERCENT PAYMENT BASED ON AGGREGATE GRADATI ONS

Si eve Mean Absol ute Deviation of Aggregate G adation from JM
Si ze 0.0-1.0 1.1-2.0 2.1-3.0 3.1-4.0 4.1-5.0 5.1-6.0
Above 6.0

3/4 inch 100 100 100 100 98 95 90

1/2 inch 100 100 100 100 98 95 90

3/8 inch 100 100 100 100 98 95 90

No. 4 100 100 100 100 98 95 90

No. 8 100 100 100 98 95 90 reject
No. 16 100 100 100 98 95 90 reject
No. 30 100 100 100 98 95 90 reject
No. 50 100 100 100 98 95 90 reject
No. 100 100 98 95 90 90 rej ect rej ect
No. 200 100 98 90 reject reject reject rej ect
3.17 ASPHALT CONTENT

The mean absol ute deviation of the four asphalt contents fromthe JMF will
be eval uated and conpared with TABLE IV. The percent paynent based on
asphalt content shall be the value determined in TABLE |IV. Asphalt content
tests shall be conpleted and reported within 24 hours after construction of
the | ot.

TABLE |1V. PERCENT PAYMENT BASED ON ASPHALT CONTENT
Mean Absol ute Deviation of Extracted Asphalt Content from JMF

Per cent Paynent

| ess than 0. 25 100 0. 25-0. 30

98 0.31-0.35 95 0. 36-0. 40
90

above 0. 40 rej ect

3.18 DENSITY

The average mat and joint densities will be expressed as a percentage of the
| aboratory density. The |aboratory density for each lot will be determ ned
in accordance with ML-STD 620, Method 100 fromfour sets of |aboratory
sanmples. The sanple obtained fromeach of the four sublots will be divided
into three specinmens to produce one set of |aboratory sanples. Laboratory
sanmples will be prepared from asphalt m xture which has not been reheat ed.
Sanples will be conmpacted at 250 degrees F within 2 hours of the tine the

m xture was prepared at the asphalt plant. Laboratory sanples will be
prepared in accordance with ML-STD- 620, Method 100.

3.18.1 Field Density

The field density will be determ ned and conpared with TABLE V. The percent
paynment based on density shall be the | owest val ue determ ned from TABLE V.



The percent paynment based on mat density will be for all of the material
placed in the lot. The percent payment based on joint density will be for
t he amount of material represented by an area equal to the ot joint |ength
by 10 feet wide not to exceed the ot size.

TABLE V. PERCENT PAYMENT BASED ON DENSI TY

TABLE VI|1. PERCENT PAYMENT BASED ON DENSI TY
Average Mat Density Per cent Average Joint Density
(4 Cores) Payment (4 Cores)
97.0-100.0 100.0 95. 0-100.0
96. 9 100.0 94.9
96. 8-100. 1 99.9 94.8
96. 7 99.8 94.7
96. 6- 100. 2 99.6 94.6
96.5 99.4 94.5
96. 4- 100. 3 99.1 94. 4
96. 3 98.7 94.3
96. 2-100. 4 98.3 94.2
96.1 97.8 94.1
96. 0- 100. 5 97.3 94.0
95.9 96. 3 93.9
95. 8- 100. 6 94.1 93.8
95.7 92.2 93.7
95. 6-100. 7 90.3 93.6
95.5 87.9 93.5
95. 4-100. 8 85.7 93.4
95.3 83.3 93.3
95.2-100.9 80.6 93.2
95.1 78.0 93.1
95.0-101.0 75.0 93.0
bel ow 95. 0,
above 101.0 rej ect bel ow 93.0

3.18.2 Lot Density

Al density results on a lot will be conpleted and reported within 24 hours
after construction of that lot. Wen the Contracting O ficer considers it
necessary to take additional sanples for density neasurenents, sanples wll
be taken in groups of four (one for each sublot). The percent payment wll
be determ ned for each additional group of four sanples and averaged with

t he percent paynment for the original group to determ ne the final percent
paynment. The Contractor shall fill all sanmple holes with hot m x and
conpact .

.19  GRADE

G ade-conformance tests will be conducted by the Government. The finished
surface of the pavenent will be tested for conformance with pl an-grade
requirenents. Wthin 5 working days after conpletion of placenent of a
particular lot, the Contracting Oficer will informthe Contractor in
witing of results of grade-confornmance tests. The finished grade of each
pavenment area shall be determ ned by running lines of levels at intervals of
25 feet or less longitudinally and transversely to determ ne the el evation
of the conpleted pavenent. Wen nore than 5 percent of all measurenents



made within a lot are outside the tol erances specified in paragraph "GRADE
AND SURFACE- SMOOTHNESS REQUI REMENTS, " the paynent for that lot will not
exceed 95 percent. In areas where the grade exceeds the plan-grade

tol erances given in paragraph "GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS" by
nore than 50 percent, the Contractor shall renove the deficient area and
replace with fresh paving mxture at no additional cost to the Governnent.
Sufficient material shall be renoved to allow at |east 1-inch of asphalt
concrete to be placed. Skin patching for correcting | ow areas or planing
for correcting high areas shall not be permtted.

.20  SURFACE SMOOTHNESS

After conpletion of final rolling of a lot, the conpacted surface will be
tested by the Government with a 12-foot strai ghtedge. Measurenments will be
made perpendi cular to and across all mats at di stances along the mat not to
exceed 25 feet. Location and deviation from strai ghtedge of al

measurenents will be recorded. Wen nore than 5 percent of all neasurenents
along the mat within a | ot exceed the specified tol erance, the percent
paynment for that |lot shall not exceed 95 percent. Any joint or mat area
surface deviation whi ch exceeds the tol erance given in paragraph "GRADE AND
SURFACE- SMOOTHNESS REQUI REMENTS" by nore than 50 percent shall be corrected
to neet the specification requirements. The Contractor shall renmpve the
deficient area and replace with fresh paving m xture at no additional cost
to the Governnent. Sufficient material shall be renoved to allow at | east
1-inch of asphalt concrete to be placed. Skin patching for correcting | ow
areas or planing for correcting high areas shall not be permtted.



